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imxm 1 ] 

aajiaff*»^rft**RV>iii**»i!>'fc*»*j)6^i:» bu ie is * ^ »c £ ►> jg ft a n t os « m 
i*f^*ft!iiip^-*ft«japi5igs t%«x, 

I* ft 5 fcfflBf £08*63 ^X^^^titm <?) (B « * »« $ if -5 . 
c ktfttk ? 

<? <bic utile-? 7 -y -<7>^«%7t^iUftHuicmiieiif$^-7 ic j: 9 nit a * feasants 
is ft ic * 0 lift a fii^m^t ?tm<r>m& ^>f<h *> ic . ie ie « ^ e £ ie ti 3 n t a « 

#JI 1 Ef£*>»« ^h. 
[MH3 ] 

»ff*iWlBi-r*(W»lHl»k*«li, 
BOSfi *!ISP 085 tt, fjuaQ-7 9 v v yt^ififFnu Ic , SOSC 7 7 y x (Vj-ffift.lf&ft 

thhhe^o* ^Efi^Huieii^m^ ic =k ►> lift a isrfs ntzT-ffifiyemnm® 
ffim<r>wz a ^ituie#-feiHig&ic j: *) nuie-? 5 -y >• ^^^it^^i^Mo ic . itu 

^flSn^HO^iafi'B^^Bfl^ 3 *BGie*& Classic * 3 syie^isij&ic «* 9 
a ti ^ fli % 7t Bu^aj ft -tiffin Bfl ^m~&*m<nm® mm^m s a t *>£sH**ars 

HUieSiJi]@S?&ii s Btiie^ 7 -y v - ^^-iiflTt^glfFHufc J: C/mJie^ 7 -y v ^-<7>Tflw^7t 

« a ti /i jgj is m m * leti -r z mm m ■ * * l-, 

ice tea *ifciE« *iB*£s*aj l . sta<?>iii«ie®Kis*fcttos*aj^i^Bicai^-t<5 c 

[«I*XH 5 ] 

srzii 3 .ae «<?>»« mm., 
im&m 6 ] 



[0001]' 

*f£iflli. 7 7 v -> -£^3 *Ttt§2*fTft 7 HkttSSiE lc n * 4 . 
[#«!*«] 
[ 0 0 0 2 J 

7 ^ -y v -Ifil^rft 7 hu t o T 7 7 v •> ~<r>^ffi¥tK*ft fto . *3F#jb» «b 
\&i%mm<?>\§i&m : ¥-\c It. ±ICCCD (charge coupled device) i > - V -fe > **f£ffl 
CMOS > - ^* -fc > v *>*y± @ £ tlT u § . CMOSO-y-t>ta, lil^ff ^-^> 9 > 

[ 0 0 0 3 ] 

L*»L CMOS -f >-^-b>^*ffl^fct£*tf)»«SIBK:*oTtt, 

#iflllfc + $Hc£ < t5 ttTu-S (flilfftJRFXlK 1 #SR) . 

[!ff UFA ill 1 ] &H 2 0 0 0 - 1 9 6 9 5 1 ^i>fg 
[Hflfl<7>rH^] 

[ 0 0 0 4 ] 

k # lc^«a#E#*fr 4 7 k . CMOSO - * -fe S «i**> A*j5fcB *>*C M O S -f 

^ l (c ft*, ftufc#>, *^7fe^7ta*l*/t^ <*A5:ki«BlfJi5h>'jfcl!li 

*%BHiJZco J: 7 ft¥'litlc££*ft 2 ftfet*)?* 9 , f^Sfali. CMOSO-y't 
> lc ft ft 3 ft £ X Y T h* L X^tfO-f >-v-h>-*coj:7lC. f ilfftSfti 7 -f 5 > r 

ici v m*mft & * vm&mft b*^m*n®<r>mmi}^ % z mmm^T- & <i x t . y ? -v 

lc jo o 

[ mm £ M ik -f % fz sb <r> ^g] 
[ 0 0 0 5 ] 

±ifi<7>Bfl5^a^-t^f-y). *%Bflc7>|Jiff gill. &' 3 ¥ft\zyt-&mW~t h v ? >v v k 

» *ft*ftgft* m 5 > * 9 b^h^u * v^ajisff **5reisr« s<o®^^'b ft* 
iev7-vi>i, fiuieiifi^Tfc * viiflae*ft&0&<7>aft**yap-*.6iMapiHiB k so 

lei'JfflJlHlg&tJ . HUBfi7 7 -V i> ^<F>-£¥t7>t<?>W}ft BUlC BU 16 7 7 *j i, a. <7) J| ^ £ ft ft 

£ *B33e*ft»HIKk: «fc 9 fciftS d ft£^iiMB#<7>iIjf&lifi<^Dfl * $ izm 

S^TmiZy 3 v > ffiW-t 5il($^ST*>o T , B0Se<M8PlEl85«» ru 

[?£Hfl^^^] 
[ 0 0 0 6 ] 



*. 

[ 0 0 0 7 ] 

*k 77 vyatf)f«M^!llff^l:il, lift ^-7-^^iij^«oS7fcS/ifP^IB]isf Ic^ftS L . 

[HM 1 ] 
[ 0 0 0 8 ] 

i2i i tc^$ tii> * 7 ic. mm i <?>»«siiBtt, l>xi i . gin, mmm^ i 3 

. A G C ( * - S • • a>hu- 7 ) 14. A/Dt«gl5« 77 > 7 fl «Ii 0 

» i 6 . ^feiHigs i 7 . vt®ns i s . mmmm. 1 9 . ^^0^2 0 . 77^^21, 
u > x h 7 ;s* 2 2 «k ummm ■ 2 3 * m z. h . 

[ 0 0 0 9 ] 

U > X 1 1H, jft^fSf, *^#*»*><?)**iiL, »«5fc^ 1 3 (C^ItS. «9 1 2 

[j. u > x 1 1 -zmL-zm^fttzAtiKmvmmmT 1 3 ^/ssicrt luieic ic 

, o£*£ft;3 t5. « 9 1 2 (J. > * -v y*>«(ie**-t'*. ItMT- 1 3 14 

. R, G . B<o*?-7 **lfiH $ ftfc«»<7>iBSfcjt>» ibftD, L > X l 1 £}§ LX 

•b * ■? . n&commcD^n^tLnmxiMftte £ umtam^^ma m s> * *> ^ % 

fotlZ, J; 7 IC H fi£ 2 Jl X U 5 . CM0S^-y4:>*a, ISSSfl, it& if gg ft tfO j& T 
[0010] 

AGCMtt. 1 3 Icj: v ft £ BfcMff ^f* Jg*g-r S . A/Df«il 5 

12. AGC14CJ:l*B^t7fD^iS|gt47»i;?/m(j|^| C $jj| t5( ^ > 
6 tt, A/DJUg 1 5l=«k 9£*3*ifc7»y**K«Micft*&< 

o *H£Ie!?&1 7 14. 77 > 7 £-?*&H[gg| 1 6 ic cfc ►) 5saiM ^ ft£B^ft^lc#3;ft£iIiffifi 
is ivfe^fl-fi una 2 fc^-**ftft{fin. fJii4iiiffii*iicfett^g-iij 

* Sff JK <l ^ f it ?> tt X & * . 
[0011] 

ftg^K 1 8 li . «|^.Uv>f^a=3>^ a .-yicJ:'J Ji, 1 7 IC «k 0 & 

ft 3 ft tz m Z> 2 H £ U&<7> ftm . M V ic . 77 > 7 f I ^ jtQ.il HI K 1 6 ic «k »j 2 *i B* ft 

ff-^ic ijgn\*T*nw.<7>&ffi*fflw-?z %<r>T°ibh. vis^sisii. #tj^i4. mmm 
7- 1 3 ^^ffi^^STtiTjft^j: um&Mft^mw-t zm* 9 4 $ > ^JM-Jf , agci 
4 <?> r -r >-&mffl-tz y -i yumm^f. v > x 1 1 &um>) 1 2 <?> u > x 

K 7 -i ■>< 2 2 LTlMap-r * U > X^JffiPfl-T 1 , 7 7 v ^ a 2 1 ^^7ti/j^*^7t0?& 2 
0*MT«»t*7 7 7y4«|ifl 7 i 48[ILSBrtt*. E1tSESl9tt, SfS^iff 1 

[0012] 

%7t0S&2 0 (J. 7 7 y x i»g**>RL vfS^g 1 8 ic J: v «S^ftf-7 7 -v > ~m'® 
GtHztik-i X 7V/^21 fciBtft-*-*. 7 7 v x "» 2 1 14. f£5tlslgS 2 0 «b <o II 
^iCffioTftJt^-ft. U > X K 7 -f 2 2 14. vSS^E 1 8 IC cfc 9 JUKSilfc U > XfrJfflJ 
fl^lcfi£7T U > X 1 1 J: 7jr^ *) i 2 *SSI/j^^». iStt^H 2 3 13. 77 > 7 fl^-^fiOi] 

bi 6 ic «k v m.2 nrzvkm it * (Mz.it, mm<r>mmmm) *-mm\zmm.t 

[0013] 



H2I1, C C D A >-x*-b> WM&MfcW 9 , El 3 14. CMOS-f >-y-fe>* 

13 2 lc^3 fii =t ■? Ic, CCD -f > — x > -t li . 2 /X7C<7>fT WttKEH £ 
M 3 It, <f ^^il^ 3 1 i: 151 VSIL >' x 9 3 2 t , H©a£ u x * 7 3 3 

« vmm u x x 9 3 2 ia . fffii^ ntz&mm<r>* n?n<7>m%m^ tit^ 

I^]fciil|^(l7^>)^ic^^-f§ 0 V6.lLyX?32tt, &WL<r> VUm u x x ? 3 
2 ic <k 0 ti* 1 7 -i > ftcn&mmz 1 <0B*fS fI«*¥y3lSjlc 1 fflj^^lc©M-r -5 

o 

[0014] 

C c d -r >-x -t> ■9-»c^**^T«bn* t , #dj^3 i <n^ti?ii<r>?ti,*m.ft ft 

u < . C C D -i * ->»-fe> ^{c«^r^K^-t-5f|-!f-**4^'bti€. k, ^T^fflj^3 1 «o -e 

*i n ic*fi 3*1 f nfnw v^ii, s> * ? 3 2 iciajEHci£;M3 v$s^ 

X? 3 2<?)Siii3 1 (&? -f >) <7>«<SJtt. 1 SjSg (1 7 -f >) S»C-Sfl^|SHC^ 
313 iif, H$£1M L x X 7 3 3 H&i*U x X 9 3 3 IC&M3 nfc 1 7 -f > 

x 7 3 2 «k ^Hil u x* x 7 3 3 14, i§yt 3 ftTu -5. zcofzib. - M C fih lz&m$ 

tirzm&z i.commt. *>#*si+* z t * < , -£ic«#3 *is . 

[0015] 

0 3 ic^^n* J: 7 Ic, CMOSO-y-b^^tt, 2 KfLVir M W. ic g£ M. 3 fl rz&& 
<r>mm4l£. raW<w*&^jB*4 1 *»#ffiLT**l»lC»tt3:iu & W <0 M *l «o Hi * 
4 1 *^fe313 ixfz*ti?n<r>mffi ( ff f| ^ ) ^tK¥^|S]Ic 1 ffj^4gic$K^^-5 ^ 7 a 

42ttfx5. CMOSO-y-h>f IJ, CCD^-y't^«VglLy^3 
2 lc1B^-t £ ^<50£ # L Z<r>fzdb. CMOS-f i-i't>*wSffl*4 1 tt. CC 

D >-^-t>^^^Sj^3 1 Ictt^, fwHflt^S<t4:U'T-n. Lfct«,T 
, 9* -f +■ 5 -v ? U > x * C If , !g.fg. % [S] ± 3 if 5 c t jb*x- § 4 o CMOSO-y-ky* 
14 x i*4T K U XWiB*4 l.*iflLTR»|IStJ: 7 lC*f§/£^£ C t **T' § -5 . /xffl, 
[H]W<20i®^4 1 *ra^lC^*aJi-C 4: gg/ti*fFfc J: vmttiWlft ^M^lC 

* 4 . 

[0016] 

0 4 14. C C D -f > -x ^iOiflfF^^-t 7 -f A* K T*> ») II 5 li , CMOS 

El 4 IC7F 3 tl5 «k 7 ic . C C D -f > - x* -b > ^ <7)M^I»ft 14 . ^QQ#^ 3 1 6* IS] Bf ic ft & 
^tl4„ CMOS -f ^-y-fe>^li, CCDO-y-t!> 4 t<?)V6Il.y 21: ffl ^ 

-t^.t^^WL^v^fc*'). ^€.0^4 1 **Sg A{tS 3 tif- t § . ffe 60 Hi ^ 4 1 14, $*5fc<7)f2 
#^Stt. W.ftt)*mm2 tlT U7. 135^^3^4^7 10. CMOSO-y-by^ 

#oa*6 4 i«io»^ift^tt. *i -e n <?> oa *s 4 usaiiffi:^i3*4*ii)«*s. cco^fj 
T-a , 4 1 <nm?tm m*m c \z-t z>rz#>\z , &mm 4 1 ^m/ti^*u * 

[0017] 

El 6 14 , 7 7 v •> ~ |S^<7) flUj B 7 a - % 7jk -t \1\ T . 

EI 6 lC7T^3tl4 J; 7 IC ft it QHj co {ft t - K jb*igJR3*l-5 . llf^^^F 1 3 ic «fc *) tlfg 

s nfciBttffl -^ic#s n*.fin«<i^<^fi^MJ!»*tftaiHigs 1 7 ic «k 0 Msn, mm 1 

8 lc <k •) mWLi%^<nnfti&\zmrS\^-c9Viti)**n * ^ *»i|v» *»6*fl|if 3 ti-s ( x t- >y 7* S 1 
) . ^7fc6*HH£i-> t*|»f 3*ifck #ICU, Xt v 7' S 2 iciiA. 79-^*2 1 fcHftL 
5rv^iffl^ili^jb*tr^*5ti5. -77 . xfv7'Slf, ^Ttfe'Bf u k^JBf 3 tifc i: % \z \t. 
x^ >v t*S 3 icii ^ . 7 5 v x ^-ll^jb^f ftbfti. Srij. ^7t<r>BflBgic TO ^ <b -f ^ftiJW 
ic 7 7 y > ~ m& * '<x * 7 tfl * - K S i: § ic 14 , X t y 7* S 1 <r> $g ^ |c H ^ <b . 
77-S3ICIA. 7 7 -y x »«»*»|f ^r^n^. 



[0018] 

7 9 *Ji, -Ifif^f^lcii, *i\ JME 9 1 2^)DI, ISM-? 1 3 *>R#ii¥flfl ( > r >v 7 
) *J«fcVAGC 1 4<nY 4 frit %t> ft. Z (Xf v^S3) . & 9 1 2 ^ □ fg [ j , 

'"^Zl ^liMBf »c Mil <^ M'ttw ArtftJb'HUtfc^ 1 3<5D5M+ = -y*U 

^MT-£> 9 . ^;n> ^@iUM*«lilf 1 3 ic Art 3 n* t . ^ 

tz ( * u - > 3 >£&c L fc) ffli««-9fc«&*>;K, #fE$fe<n3fcft*»£& < vSm-T £ 
:U«?Sft<4,TLi7. lift* J- 1 3 *>S#B¥Wtt. 4 fcwjg < f h<r) 

* ^ -f + 5 v * u > < ft •) . ***t*>*fe«*>3ISfil*a*ftTLT L * 7 . A G C 1 

4 <or ^ ttftsfl^ ; ^ ^BtiftBt** 7 icfta&ic&S-*-* <o a**F * Lu. 
[0019] 

ft IC . £ *l □ g . 3g?fcB$ H J: V r > £ U L ft Jb* h . 7 7 7 y ^ 2 1 lil'lEf 

ES&l 7 9i**ffi^tf)||«fi^ic**n*»»«-p*,*^|Blt%i)0«*fll (a) **ft 
tiTie'tt^il 2 3 CK«3 tii. ^lff&yfcHuftM (a) T-fimH/c ft o fr-?t<r> 

*f>ftSf£**i* (^f'^s4) . 

[ 0 0 2 0 ] 

•Jttt^te j: v»ajttff6»ff ftt>n. ttftmei 7 ic* 9(ft«M*>ti«fl^ica**is 

»*«-?*«^IB»*i^*JS:fl| (b) tiTiett^E2 3 J=3B«3*i4. Tffi^Tfe 

■fftfett(-b) 11, "MB»*tefc «k v*MS*#t? ft 5 (Af^S6) . 

[ 0 0 2 1 ] 

JXt^fllKigjBi 8 ic J: 9 ie«HH 2 3 Ki5tt<* tifc^fiSfflTfcBf ft&fit (b) fc«fcv^ 
fBft*BU»*tt (a) ft«»*HiSft, ^IBf&^Bfftfcfl! (b) <o ^ ffi f£ # liO ft ft fit (a 

*#tfft»«**l*-t* (X-r*/yS7). ftlc. »J(ig» 1 8 IC J: 9«»ft««ic*^ 
7 7 y ^ a. 2 1 *>*f£5fc*>$£7fc«6*#:»<bn (Xf 7^S8) , &#>hftfz¥&?tm.\Z 
o T 7 y -y i, * 2 1 <r> 6*ff ft n . 7 9 v x - fc^f ft t> ft -5 (XtWS9) 

[ 0 0 2 2 ] 

^'^S4 \Z*sVtZ>m%m=?- 1 3 IC * *^ffl#Eftl!D*>«7fcfi|flsfe«fc VXt -y 7"S 6 Ic 
fcttsHMT- 1 3 IC ck *T-fiS%7tBf cr>m*mft It. =fc 9 JSHflS ic ft ft *> *i ■£ <7> 3; L 
7 7 77-1^11, -«»ciKKUS^SmTTtfftfcn*i!>», T^Tt^W L ftuii^-ua 
t ^ kftu c £ , ^ijxti. i*^**ag < *fcA,£ A4&»i&<so^ -f 7 -f h nf ic ^ 7 7 -y > - |g * 
^*^f ftfcti*. ceo j; 7 ft^Ttib 1 ** Ji^-lc fr^i&SFlc «fc *> .IE Loftjfete. !ffic 
. fiMttt«« (b) ^Wbft-fiz. iELv»*»ft««**#*,nftv»*^ft»**. 
[ 0 0 2 3 ] 

iftfi^?»«ffll. 0 9ii. 31«^<?>*>*J8^^llft-ft««<?>v1IS[ffl*^-tElT*.*. 

EI7tc^$tl-Ss mW<7> t P$:BizA^i$Ai)''*>2>\Mii&<7) v 9 -y v -Ifi^^ff ftv>. Bl 7 
4><^g(lrtiSj(7)^iS'^T-7T^ti*il[l4 l *fiSicfcMt*tlft^7^^7^^ f ft ,b *, ft & fit ic 

[ 0 0 2 4 ] 

0 8 lc^^ J: 7 IC . %K<r> ftv^lf^lc ft . T flBfE^ffif^tR**?^ a rt 11 0 T*> 1 
. -T-fii^Ttfiuft^M (a) tOkft&o ^ AS * i^p ic H . ^ A \z ffi ^ f h %i>ft<r> Hi rt 
*v^«S«7ti^ftftfS (b) 6*ff«bn4. C^^S*. ^fiwf&yfcBfftifcfii ( 

b ) ic — Sti c i: ic ft 5 • 
[ 0 0 2 5 ] 



|5r|9lc^S*i£=k7lc, ^7^£>sif;§ricil. itu Ic il . Mic tf| ^ -t £ fill 

* na a ) ^^fts. f-m&ftmizi*. 9\-mzj- mztycviwx. ^ ft t ism -tic 
a^^ coo k § , mmmT^ttitit,'' i o o%*m*Lzmmm*f. ~t % ummi- 

^7ta^Vf5®-r-5 C k iu. Hu;i£^=fc7lc, ftyfc **I5 k ^ k ft i^^-oo 7 7 -y ^ a. 

iCfS C k IC J: ►) , ^7fc<Of2«'h£ < L , ffiSJfcft Hf <0 H ft ^-7-^ ? ^ 5 7 n > 
1= + 5HC £ J: 7 K 4 £ Ic ft 4 . 

[ 0 0 2 6 ] 

El 1 0 11, tt**CCD'fe>*W79'^ -ISi^ffitSji- -T> X4^f0T^^ 0 
1 1 (J. i*^)CMOSt>^7 7 -y v *»»»jhfBS'-'!r> ^*^-rHT*»*. It 
, 012(1. S£*<oC C D-fe>-7Mc J: *) Uhtii,^ ffiftKEf <r>mi^^mX'3h *) , El 1 
3 11. McOCMOS-b^lCi ») ^<b*l-5T'«S^7tif<?5jlj^%^-ri5lT#>4o 
[ 0 0 2 7 ] 

El 1 0 lc^2 ft£ <k 7 Ic, }SMTlc&*<7) CCDt> ^£f$ffl LfcJ»£, iTKSIl^t 

- h* lCfcH-£Bf £ljT 1 T7'ftf£^HU^Mjb*«<?ft, BfSUT 2 ? 7" M * B? <o S£ t£ IPg 

(rssn, *ti-en<?>#»«6»iR»3*i, 3&»*js:ffi6»an(3n*. fix, nfihiiitfif^t 

- K \zWfr L, *a3feCJ:4 7 7 -y v - ft *> ft 4 . Ell 2tC^<?ft£ c k7lC, f 

«»*if^«*lftffk:*fJt*^«a*^»»ii. flu® ft*. 
[ 0 0 2 8 ] 

Ell 1 fc^^ft.4 J: 7 ic, »«6lfSTlcfi£*<?)CMOS-b>^*<$fflLfcS^lc*t. [a] +$ 
IC l»iB»»t- HI=i?lt6l^«!IT 1 T^«a*l!0^«*6»Wtt$il. ^T2Tf«S 
^I^f«?)»yt6»ffi<f6 3ft. -eftf ft^#-feft^lX#$ft. g&l*ttfll**flrjt3 ft£. L6a 
ft**^. El 1 3 lc^£*t£ £ 7 ic , TMB*#*>if R)ttR 1 0 m s e c k*gu*>?. ^fHBfc 
IcfettiT-IBft^MHU ili Hrt (ifiiBJtfflO icFR'bft-S 

^)«:i^7t<?>*«Df*ftfi l C k ftu„ Lfc**oT, 7'MM <o*JrRfI£ 

c k 6*T§ ftu<?>T-. *¥tX<r>Jtm-&nn!g\cm M-t 4 C k in, 

[ 0 0 2 9 ] 

EI 1 4 tt, l«CMOSt>^77'/y -Ift^gfihiljv -y > ^*^t0?J) 

4, 

EI 1 4 lc^2 ft£ ct 7 ic. *%ifllcft«£itfll oiftftlgKtt, 7'M7fcftu^> 

Jftft^JBWtt. iSBfl<50±95a><b TSI5ST-«lc#"bft4. Lti'oT; =? ffi$L?tm<r>1ik 
»t*R«ei:$«>4Cki«tf 4. -75, SjfflF«j^^iijm^lli^icSgAttJ-t c k i±T# 

ftv^-?, iaHrt<?>sai«<oRaji4, 1 9 ^ >^ic-r h $ n-zm'An %t>nz. i-mst* 

* J «*fi (PUSl/4 0 0 0 sec) T. ft^ 7 ^ >co(lim^Sft (Ilitfl/Rl 0 0 
s e c ) k ft 4 . 
[ 0 0 3 0 ] 

fUS&^tfltF*? ck liffl%7t^^^7tEf H 05) jlj <t> Ji T ic J; •) Sft -5 6*, 'g-Tt^PBl^^ < 
t4 C k IC J: v . ffllliaJtl^^ttftffilc-^i^fti^jfc^jgllp^/Jx^ < t5 C k 4 
. f t, ffiffl^TtH. *^3fc<?>*S*SS-r4fc«>lcffft-5iliif^T*>*6»'b. fdlH 
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